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PREFACE 



. Thls 1S one of several studies made to provide research approaches in different 
problem areas of rural poverty and economic development. These studies were initiated 
by the Economic Research Service to assist in program planning and guidance for future 
research. Generally, each one provides an outline of the problem of concern, a survey 
o previous research, evaluation of applicable research methods, and specific research 
P ^°?? Sa i S ‘ Results are being used in expanding and reorienting the research program 

o he conomic Research Service. They should also be of value to other researchers 
m the areas covered. 



This report was prepared by the author under contract. The author's opinions do 
not necessarily reflect the views of the Economic Research Service, or the U S 
Department of Agriculture. * * 
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ANALYSIS OF URBAN AGGLOMERATION AND ITS MEANING FOR RURAL PEOPLE 



By 

Robert G. Spiegelman 1 J 



INTRODUCTION 

Urban "agglomeration," as used in this paper, is an economic term meaning the 
clustering of people, businesses, or structures within an area. Although this defini- 
tion may seem synonymous with such terms as "city" or "urban complex," the term is 
often used because it focuses on the clustering or density aspect of economic activities. 

Research on the process of agglomeration is needed to understand its historical 
process, and perhaps to suggest a basis for changing the process by future planning. 

We know that urban agglomeration affects not only the urban inhabitants but also inhab- 
itants of nonagglomerated or rural areas. Our country's historical development can be 
seen in term^ of internal migration patterns — largely migration of people from rural to 
urban areas — and increased industrialization. Early in the industrialization of an 
area, the urban sector is small compared with the rural sector, and the movement of peo- 
ple to cities is only relative, as the rural area still continues to grow along with 
the growing cities. But later in the industrialization process, rural farm areas ex- 
perience declines in population and employment , when increased agricultural productivity 
releases people from the farms and nonagricultural activity concentrates in urban areas. 

The economic prospects of rural areas as affected by the migration of their inhab- 
itants to the cities is of great interest to the U.S. Department of Agriculture which, 
through its Economic Development Division, Economic Research Service, has requested the 
author to explore the literature of agglomeration for information on urban clustering. 
For example, perhaps we may find the degree to which agglomeration is the natural out- 
come of the competitive system, or conversely, the degree to which agglomeration has 
been caused by avoidable inefficiencies and obstacles to industrial development in the 
sector. Research may indicate how rural areas can adapt to agglomeration; how much the 
agglomeration process can be interfered with, and what will be the cost of so doing; and 
finally, whether the migration of rural people to urban places is the best way of adapt- 
ing the rural sector to the urban. 



The research covered by this report has been oriented to these objectives — first, 
exploring the literature for the purpose of defining the nature of agglomeration and 
erecting a suitable theory; and second, suggesting further research which will help to 
improve the economic well-being of rural people by developing appropriate actions based 
on new knowledge. 



This report not only surveys the literature, but also analyzes it to determine gaps 
to be filled by further study. A large gap exists on relationships between the rural 
situation and urban agglomeration, because the literature has been written exclusively 
from the urban and not the rural point of view. Accordingly, suggestions for further 
research emphasize the rural point of view, as well as the need to develop a theory and 
a model for optimizing the spatial allocation of resources. 



1 / Senior Economist, Stanford Research Institute. 
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URBAN STRUCTURE, FUNCTIONS, AND PATTERNS OF GROWTH 
The Region as a System of Cities 



In the past, regional planning was concerned with natural-resource development as 
the means for improving the economic welfare of people; regions were delineated accord- 
ing to the location of the resources being considered (the Appalachian coal mining 
areas, river basins, watersheds , and so forth) (_30 , p. 512). 2/ The emphasis is now shift- 
ing from natural-resource development to human-resource development. In this context, 
the region should be delineated to take into account (1) the spatial organization of 
human activities such as places of living, working, and shopping and (2) functions of 
production, transportation, and trading. For proper planning of these activities, the 
concepts of central place, hinterland, and city hierarchies replace river basins and 
watersheds in the vocabulary of regional planning. For example, Berry, in a study now 
in process, makes the strong claim that the region may be defined as a system of inter- 
related central places and their hinterlands. 

Central place theory was formulated by Walter Christaller "to explain the size, 
number and distribution of towns (J3, p. 121)." The theory was further developed by 
August Losch, whose Location of Industry was intended to integrate the principles of 
industry agglomeration with those of urban structure. His definition of a city as a 
"punctiform agglomeration of nonagricultural locations" established the basis for 
unifying the theory of industry location with that of urban structure (47, p. 68). 

Losch 1 s theory of urban structure may briefly be summarized as follows: The mini- 
mal sizes of the market areas for different commodities need not coincide. At the 
point of minimal market size, agglomeration economies begin, inducing a compromise in the 
size of the various market areas so that a common hierarchy of distribution centers can 
be sustained. A link is then found between the size of the market areas for the vari- 
ous industries on the one hand, and of the size of the cities on the other hand. The 
role of cities as central places for distribution is taken up by Losch in this connec- 
tion and is further developed. The rationale of cities on a hexagonal lattice, rather 
than some other geometric distribution, is as follows: It permits a maximum number of 

cities that lie a fixed distance apart, and it requires a minimum number of cities 
meeting the requirement that the distance between a city and its nearest neighbor does 
not exceed a given distance. Competition for land makes the hexagonal system the most 
logical. In the set of places created by the hexagonal pattern, centers of the second 
order may then be chosen so that each first order city has as its neighbor a city of 
the second order. These centers again form a hexagonal lattice; that is, they are 
arranged like the vertices of honeycomb. In this manner, a complete hierarchy of places 
may be built up, culminating in one center of the highest order, the metropolis. Ac- 
cording to Losch, the location of firms is guided solely by the motive of profit 
maximization. 

The hierarchal system expounded by Losch implies certain size and trade relation- 
ships among the places in the system. Berry put forth the following set of relation- 
ships to explain central place systems: The magnitude of a trade area served by a 

central city depends upon the population of the central city; the total population 
served by a central place is a function of the density of the population in the trade 
area and the population of the central city; the population of the central city is a 
function of the number of central functions performed by that city (that is, the number 
of separate types of businesses) (9) . The essence of central place theory is that trans- 
port costs create varying geographic ranges for manufactured goods; the wider the range, 
the more the output tends to concentrate in large places. 



2J Underlined numbers in parentheses refer to Selected Bibliography, p. 19. 
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If interurban trading relationships posited by central place theory are correct, 
then there should also be some stable size relationship among cities. According o 
Berrv two kinds of size distributions of cities are recognized: (1) Rank size, ac 

cording to which the distribution of cities by population size class within countries 
can be characterized as declining log normal; and (2) primate, wherein a stratum of 
small towns and cities is dominated by one or more very large cities and there 1 
deficiency of cities of intermediate sizes ( 6 ) . 

The rank-size rule states that a city's population can be determined by its rank 
in a set of related cities, given only the population of the first ranked city a d 
rank of the city in question; that is, 

Pa = K/r ^ 



where P is the population of the city in question, K is 
city, r is the rank of the P city, and q is a constant, 
city structures, Berry concluded the following: 



the population of the largest 
After considerable study of 



...the rank-size regularity applies throughout the world for 
countries which are highly developed with high degrees of ur- 
banization, for large countries, and for countries such as 
India and China which in addition to being large also have long 
urban traditions; conversely, "primate cities" or some stated 
degree of primacy obtains if a country is very small, or has a 
"dual economy." Moreover, additional studies have recently shown 
that many distributions with some degree of primacy take on more 
of a rank-size form as level of development and degree of urbani- 
zation increase p. 119). 



Further, it appears that countries with rank-size distributions have many factors 
operating in many ways, whereas rank-size distributions are not generally found when few 
factors mold the urban system. For the United States, lining found both statistical 
validity and stability over time for a system with q = 1 (74) . This, according to 
Vining, lends support to Losch's central place theory. Edgar Hoover, however, criti- 
cized Vining's conclusions by noting that despite some statistical verification, the 
cities comprising the systems are continually changing their rank over time. He con- 
cluded that, since nothing in the central place theory helps to explain these shifts, 
the rank-size rule is devoid of predictive value for the population of any one city (39). 



Duncan and others, in a major study of metropolitan areas, concluded that "the 
differentiation and specialization of service trades with increasing city size can be 
explained to only a small degree by principles stemming from the central place scheme 
(26, p. 80)." Using a 4l-industry classification, they found that the hierarchal pat- 
tern relates inversely to city size for extractive, processing, and local service 
industries, and directly to city size for fabricating and nonlocal service industries 
(26 , p. 66). As evidence that characteristics other than size determine the functions 
performed in a city, Chinitz noted that the proportion of employment in service in- 
dustries is much greater in New York than in Pittsburgh. He attributed the difference 
mainly to the nature of the industries in each area. Pittsburgh is dominated by a 
small number of very large firms, whereas New York has a great number of small enter- 
prises. The latter tend to purchase many of the services that large enterprises 
perform for themselves (22). Thus, small firms in Pittsburgh have fewer services avail- 
able to them than similar firms in New York. 

.Chinitz' investigation discloses a difficulty in using census data for analysis. 
Since the census statistics relate to industy classifications and not functional classi- 
fications, perhaps a functional similarity between Pittsburgh and New York is disguised 
by having many business service functions included in the "manufacturing" category in 
Pittsburgh. Thus, proper testing of the central place theory may require detailed 
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surveys that will distinguish between production and other functions, especially where 
business services are important. 

In several studies of small towns, where business services are of lesser importance, 
very high correlations were found between number of functions performed and city pop 
ulation (11)* In a study of southern Illinois towns, Stafford found a very rapid in- 
crease in""number of functions by size of town for small towns with population under 
2 500 (67). In general, cities with less than 5,000 population appear to contain almost 
exclusively local service functions. The number of such functions may increase with 
population; however, as indicated in the Berry and Stafford studies, the runctions in- 
crease in a declining log-linear relationship (that is, log y - a - b log x). In citi s 
of large sizes, where other types of activities (for example, manufacturing) en er, 
local functions decline as a proportion of the total functions performe in t e ci y. 

This decline conforms to Duncan's finding that over a large population range, e 
hierarchal pattern for local service industries is inversely related to size. On the 
other hand, Ullman concluded that the percentage of employment in local service activities 
increases with size of community (71). The contradiction arises because Duncan s v.efx 
nition of local service refers to a type of industry and not to the market served. As 
an area grows, manufacturing and business service sectors become more oriented to 
serving the local market. 

On balance, it would appear that central place theory can provide a first approxi- 
mation, or general guideline for delineating regions, but is not specific enough for 
planning in individual areas. The hierarchal nature of the city system is important m 
regional development planning, for it dictates the spatial allocation of inves men . 

For example, should the region be developed with a single major center and a system of 
satellites? Or, should the region be developed with a system of interlinking major 
centers, each with its own system of satellite communities, linked together through 
trade 7 The latter represents the "polynucleated" system found by Chapin m the Piedmont 
area of North Carolina; and also represents the essential nature of the structure of 
Megalopolis. 3/ The major center-and-satellites system is more consistent with the 
rank-size distribution postulated by central place theory. Apparently, delineation o 
regions cannot be dictated by a single rule, but will depend upon the nature of the 
economic activities in the area, and on the urban growth process. 

Perhaps those who plan activities should think in terms of a variety of city systems 
rather than in terms of a single type. 

The City and the Hinterland 

For a system of cities to provide the basis for a meaningful regional delineation, 
the rural areas near the urban system must have coherent relationships to those cities. 
Such a relationship was postulated by T. W. Schultz, who claimed that development will 
be generated in specific industrial-urban locations, and that agricultural prosperity 
will directly depend on proximity to these development areas (61) . In support of this 
thesis, Duncan and others found that per acre values of farm products varied inversely 
with distance from a metropolitan center (26, p. 181). They also noted that soil 
quality was not an enforcing characteristic, being insignificantly correlated with 
distance from metropolitan centers. Gottman claimed that the high values o arm pro 
ducts near the population centers of Megalopolis resulted from such farms speciali l g 
in high-value production— for example, growing market vegetables, fruits, or nursery 
materials, or grade A dairying (32, p. 260). 



3/ Megalopolis is the almost continous stretch of urban and suburban areas from 
southern New Hampshire to northern Virginia and from the Atlantic shore to the App* a- 
chian foothills. See Gottmann (32). The economics of the Piedmont area of North Caro 

lina is described in Chapin and Weiss (21) . 
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There is evidence that the development of urban centers is not dependent upon 
trade flows between the urban center and its rural hinterland. It is true that there 
is a strong tendency for the farm products to flow to the nearest urban center, but 
Duncan and others concluded that "there is little support for a characterization of the 
metropolis as a center for non-resource-oriented industries whose markets are in its 
hinterland. Instead, it would be more consistent to hypothesize that other metropolises 
are the major markets for metropolitan industries . . . ( 26 , p. 226)." The major function 
of the hinterland is not to serve as a market for goods produced at the center, but to 
supply labor. Inversely, the strongest influence exerted by the central city on the 
rural hinterland is as a source of oft-farm employment. Parker and Davis concluded that 
the strongest factor in raising incomes of farm families in the Piedmont area of North 
Carolina was the provision of off-farm , permitting farm residents to exchange idle- 

ness and low-productivity farming for .ash income ( 21 , ch. 5). 

Several studies indicate a relatively new and expanding function of the rural areas 
adjacent to urban centers; that is, the provision of living space for rural nonfarm 
people who work exclusively at urban jobs, for the most part in the urban center QJij 
27 , 32 ) , These are people who either prefer the lower density of rural living or 
cannot afford urban residence costs. Thus, the interchange between the urban center 
and the hinterland appears to take primarily the form of the hinterland providing food 
and workers and the urban center providing employment. 

Functions (Internal Structure) of Cities 

To understand the process of agglomeration, it is necessary to determine the 
functions performed in cities, and the relationship between function and size. Eric 
Lampard, in a pioneering paper on the history of cities, stated that the growth of 
cities and industrialization in western civilization both stemmed from the same force — 
the trend toward specialization. The necessity to integrate the work of specialists 
was a major centralizing force ( 45 ) . The expansion from city to metropolis has brought 
a new dimension into focus: diversification. 

Several studies show that extreme specialization is usually found in small 
metropolitan areas, while larger cities and metropolitan areas are characterized by 
diversified economic structures ( 26 , 54 , 71 ) . For example, Morrissett found that in 
manufacturing, small cities tend to specialize, either having a very high or zero per- 
centage of employment in a given industry. This pattern was found in the North and 
East for cities below 25,000 population and in the West and South for cities below 
50,000 population (54) . As city size increases, manufacturing, wholesale trade, finan- 
cial, and other business services become more generalized; whereas, utilities (except 
for communications), retail trade, and personal services tend to be generalized or 
ubiquitous in small as well as large cities. Ullman and Dacey found that manufacturing 
employment increased somewhat less rapidly than city size, while retail trade and pro- 
fessional services increased somewhat more rapidly (71) . 

Duncan and others separate industries into functional classes as ' lows (26., p.205). 

1. Primary resource extractors; production for nonfinal market 

2. First stage resource users; production for nonfinal market 

3. First stage resource users; production for final market 

4. Second stage resource users; production for nonfinal market 

5. Second stage resource users; production for final market 

6. Resources of indirect significance; production for nonfinal market 

7. Resources of indirect significance; production for final market 

8. Service industries; local 

9. Service industries; nonlocal 

10. Service industries; may be local or nonlocal 

11. Construction 

12. Industry not reported 
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They found that categories 1 and 2 are strongly concentrated in nonmetropolxtan areas; 
categories 4, 8, and 10 are somewhat concentrated in metropolitan areas; and the others 
are strongly concentrated in metropolitan areas. Within the metropolitan areas of oyer 
100,000 population, however, there is no consistent pattern of increasing concentration 
as size increases ( 26 , p. 205). 

Ullman and Dacey are much less cautious than Duncan and others or Morrissett in 
estimating the portion of employment that serves the local market in each city size 
category. They construct an "export internal" ration of employment which rises from 
about 1:0.5 for areas of 10,000 population to 1:1 for areas of about one-half million 
(71). They even extrapolate these crude curves beyond the observed range. Despite 
ttieir crudity, these measures are indicative of the fact, substantiated by other find- 
ings, that large areas are more self-sufficient than small ones. However, the true 
relationship between size and degree of self-sufficiency has not been adequately explored 
in the literature to date. 



The Pattern of Urban Growth 

Thp increasing tendency toward agglomeration in the United States is reflected in 
the national Urbanization? The decadfof the 1950 'a saw an acceleration of the urbani- 
zation trend which ha i been characteristic of U.S. growth for “ny decadeb^ s shown 
• n i-oMp 1 the proportion of the population resxdxng xn metropolxtan areas xncreased 
f?o? 1? p«c“t o 63 percent in 1960. From 1950 to I960, total U.S. population 

” e U percent, while P metropolitan population increased 31 percent Many inves- 
tigators expect that by 1980, about 75 percent of the population 

politan areas. Of course, some of the increase has occurred and will continue to o.cur 
b?cau?e of formerly nonmetropolitan cities reaching metropolitan status. 

In addition to the tendency for an increasing percentage of U.S. population to lxve 
in metropolitan areas, there has been a tendency toward an increased size, according to 
a report of the Outdoor Recreation Resources Review Commission (57.) , of metropolitan 
areas. The decade growth rates of the metropolitan areas with population over 1 mxllxon 
have exceeded those of the other Standard Metropolitan Statistical Areas (SMSA s) ; from 
1950 to 1960, these growth rates averaged 32 percent and 28 percent, respectively. 4 ./ 



The upper Midwest Economic Study, which threw considerable lxght on the nature of 
urban growth patterns, found that most cities above 25,000 population had substantxal 
growth rates unless they were in subregions plagued by resource problems, for example, 
the iron ore areas of upper Michigan. Smaller cities, except those in the southeastern 
corner of Minnesota, had substantial growth only when they were major shopping centers 
for wider areas. Hamlets and small convenience shopping centers generally grew very 
slowly or declined, because major shopping centers penetrated their trading areas (14, 
p. 21). The exceptional pattern of small towns in southeast Minnesota was explaine as 

follows : 

This is the part of the upper Midwest with a unique 
combination of relatively small farms, slow increase 
in farm size, high productivity in agriculture, large 
number of cities and large manufacturing employment in 
comparison to other parts of the region. The agricul- 
tural situation here has been relatively favorable to 
the maintenance of farm trade centers. Meanwhile the 
degree of urban and industrial development has permit- 
ted the growth of commutation from these communities to 
neighboring larger centers of employment (33, pp. 17-18). 



4/ There is some conflict in the literature on this point. Ullman, for example, 
contends that all SMSA's have grown in population at about the same percentage rate \ 7 __) 
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Table 1. — Urbanization trend in the United States, 1940-60 1/ 

MILLIONS OF PERSONS 



Area 


1940 2/ 


: 1950 2/ 


: 1950 3/ 


: 1960 3/ 




Millions 


Millions 


Millions 


Millions 


Metropolitan 


67.1 


85.5 


89.0 


112.4 


Central cities 


41.5 


49.2 


52.1 


57.7 


Rings ; 


25.6 


36.8 


36.8 


54.7 


Urban — 


— 


4/ 24.7 


— 


41.4 


Rural — - 


— 


11.6 


— 


13.3 


Nonmetropolitan- 


64.6 


65.2 


61.7 


66.1 


Urban 


— 


15.8 


— 


25.6 


Rural 


— 


49.4 


— 


40.6 


Total United States 


131.7 


150.7 


150.7 


178.5 



PROPORTION OF POPULATION 



Metropolitan 

Central cities 

Ring * 

Urban 

Rural 

Nonmetropolitan 

Urban 

Rural 

Total United States 



Percent 


Percent 


51.0 


56.7 


31.5 


32.6 


19.5 


24.1 


— 


16.4 




7.7 


49.0 


43.3 




10.5 




32.8 


100 


100 



Percent 

63.0 

32.5 

30.5 

23.1 
7.4 

37.0 

14.3 

22.7 

100 100 



2J Conterminous States. 

2/ Current definition of areas. 

3/ 1960 definition of areas. 

4 J Estimated by applying the percentage urban in SMSA's, except those in New England, 
to total SMSA population. 

U.S. Census of Population. 
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Southeast Minnesota is dominated by the Twin Cities, and much of the small town 
growth is related to their economy. In the Upper Midwest Economic^ S tudy , half the^ 
population growth projected for the upper Midwest was in the Twin Cities. Population 
in small incorportated places under 2,500 population was expected to decline, with all 
growth occuring in presently urbanized areas (15) . 

Another aspect of the urban growth pattern is the suburbanization of population, 
and industry. Table 1 shows that most of the growth in metropolitan areas is occurring 
in the urban ring rather than in the central city of the metropolis. Central city 
population, although unchanged as a share of total population, has declined as a per- 
centage of the metropolitan population. A corresponding shift of industry from the 
central city to the suburbs was reported for the period of 1939-54 by Wilbur Zelinsky 
(78). He further noted that most of this shift remains within. the. confines of the 
metropolitan areas. He reported the following percentage distribution of va ue a e 
by shift of industry ( 78 , p. 261). 



Metropolitan 

Central cities- 
Rings * 



Rural and small cities 

Nonmetropolitan 

Cities of more than 10,000- 
Rural and small cities 



1939 


1954 




-Percent 


77.3 


75.6 


47 . 6 


42.0 


29.7 


33.6 


15.6 


14 . 6 


14.1 


19.0 


22.7 


24.4 


8.3 


9.5 


14.0 


14.9 



A shift from the metropolitan areas occurred during World War II. Since 1947, there 
has been a reverse trend, with the proportion of value added in metropolitan areas 
increasing from 75.2 percent in 1947. The suburbanization trend accelerated during 
the latter period. Zelinsky also noted that the rate of suburbanization was directly 
correlated with the size of the central city. That is, the largest cities experienced 
the fastest relative loss to their suburbs. The findings of Zelinsky confirm the p 
terns of population dispersal found in the Upper Midwest Economic Study and evident xn 

the census data. 

The patterns of growth emphasize the drawing power of the metropolitan areas. Yet, 
the Upper Midwest Economic Study and census data reported in table 1 show considerable 
growth in nonmetropolitan cites. Southern reported that cities of the 10,000-50 00 
population class were the fastest growing between 1950 and 1960 (6£). Many of these 
were in nonmetropolitan growth areas. To date, metropolitan growth has been at the ex 
pense of rural area populations. A key question involves the viability of nonmentropol 

i tan cities « 

THEORY OF AGGLOMERATION 
Agglomeration and Location Theory. 

According to location theory, much of the clustering tendency of businesses can be 
explained in terms of enterprises seeking profit-maximizing locations. It can * e s own 
that under conditions of proportionate costs and inelastic demand, a firm serving sev- 
eral cities will tend to maximize profits by locating an the largest city which tends 
to be at the median distance from markets, thus minimizing shipping costs (2. P- »- 
Further, the Hotelling solution for a linear market area (with perfectly inelastic d 
mand and elastic supply) demonstrates that two competitors free to move will tend to 
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